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(54) FUEL CELL POWER GENERATOR 

(57)Abstract: 

PURPOSE: To prevent the destruction or the deterioration 
of a catalyst of a high temperature carbon monoxide 
transformer. 

CONSTITUTION: In a reformer 7, main fuel and steam are 
reacted with a reforming catalyst 8 staying inside a reforming 
tube 21, to produce reformed gas. The reformer 7 is 
provided with a high temperature carbon monoxide 
transformer 9 for removing carbon monoxide. A fuel supplier 
supplies the produced reformed gas to a fuel electrode of the 
fuel cell. An air supplier supplies oxygen to an air electrode 
of the fuel cell. A nitrogen purger supplies purged nitrogen 
to the reformer 7 via a purge valve 18 on a fuel side when a 
plant is inoperative. A temperature detector 35 detects an 
inlet temperature of the high temperature carbon monoxide 
transformer 9 so as to output an inlet temperature signal. A 
control calculator 36 compares a preset temperature set 
signal with a signal indicating the inlet temperature in order 
to set a catalyst temperature of the high temperature carbon 
monoxide transformer 9, which is increased by the purged 

nitrogen of a high temperature when the plant is inoperative, lower than a maximum using 
temperature, thus opening or closing the purge valve 18 on a fuel side according to a deviation 
between the compared signals. 
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1 

aM*sffl*r*«flMm^a£. 

at, «B^anfcWJB»t*»^*atm«rto*Ki!*iiE 



4?ffl¥7 - 7 3 8 9 5 

2 

te&mt* *E«»«a©*»«^3aa€:ffi»«i»#t 

l»E*»««»*fc«^ir»TMrEffljRIW»*<OII!«^ 

m^ft^Hi-r^m i MRKft^at, 

WEWKR€«^t»ESIIB**Wfllt^a:0«Slfir*& 

»E««»*fc»fft©*«i«llcsiiLT»sna«w« 

ltE«*»*fcJ6i;T«Effi«:«M&ON/OFF**||| 

ttEM*B42:nEffiAIMfP#ft^HAl4tT«±na 
UTWEffi»*fP#^»E*JW«#&31«ttI 

ttEffl«WW^ME±PBfflr^£aRHi*r*aiR 

^at c: t t-r $jNm*w&«s«. 

[XH0HWI&RH] 
[0 0 0 1] 

A3K«RRIc«t)0, »»cffjk«P*cKfi-Rfc«*«* 
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(3 

3 

[0 0 0 2] 

5ST«"bS&©fi^Si:ltSffl^nT*30, Sift 

[0003] ««i^-fc;>«sK»rs*att, 

[0 0 0 4] dCDfc&itf^, <8»0«^b*W^bSfr 
to-*, -om^^W^bco^fc^^T^m^co^nfc 

[0005] c<o«»«»tt, {fc»£ns«»&»*bai 
[0006] ms\t, z.<Dm<nRmtfiteimmm&m& 

[0 0 0 7] m** 

itVTmm&mmft3iz&r)*<Dm&timw2n$*v 30 

4\ZXZ>. 

[0 0 0 8] 5^4^«*tjga»^S85^0 

[0009] z.<D&nznrzmft\*. *»»7(Drtss^ 

[0 0 10] 3fe»«S»tt, Qfe©*8»«»#l lfcAD, 

^(Dmm^mm^nxmmmmi 2 okas 1 2A\zm 

AU CUT. t^I^J^-tLT-WS»$n, 

sis 7 tommmi&mtfxiitez. 
[0011] ^(Dijummnuxxu. mnmmi 2^ 

[0 0 12] tsfc, ^n«7 1 4 0ttWm, 50 



W¥7 - 7 3 8 9 5 

w^^e§§7co>(-r>A # -^i 3A^©8wxts» 

[0013] ftSftftftji 1 2 fc* t 12Al;i 

ne;*ns**£:£ft«i 2Bc««sn-6ffl«+<oBW 

<hOtt«SJEBtCcfcoT, ^m@i 2BMt, Mil 

ccotix^M-ts^Iii^MMi 2A 
[0 0 14] ccoB, **£K*©*flMb#fij6fcJ;D 

[0015] ittz. m^^5(DTm^^m^M^ 

il^y^l 7 Jet 2 C^^k£jffiL?£«] 

J; 0»4:rs«ft©»ai3Wf tons. 

[0 0 16] IM«»Mil^ffjtt*t 

Misi»#2$a«i:u sr, K*»*aiwr 

3, 5*-fr4, a»»«8, iS®-B8*b«#*JG£3& 9 , 
ffiS— ftfbttSKXjftlg 1 0 , RKKftflM*** 11, »4 

mi 2A\z&mmmm^T^&<DT?mMnmnft3<D 
[0017] ^m^-r x -r^to^, sata i2Bi^ 

£»MWM 5 0±8«J;Dffii5«^-^#l 9$: 
HlT^^iAl^5n-yn o £5 IT, 3fc!§f 

[0 0 18] 2 0(j:X^-hA-^ 2 1^1 

f^LTt^, 
[0 0 19] ^(C, «S»«»OS»«BEt*»*fiS(OKI 

[0 0 2 0] «RW«faCD«JEE«ffiif*tttt, V- I 

ft«fcJ:D*^n*. Bfc*#JBE tt*Wg) CD 

i* -5 2^0V- I ffi^<h, fcM.ffi&£TSMM,mz&V}2> 
2 0®-^,^M^lTt/^ fl 

[0021] ^n«cj;n«, «»it»a*ra— <k 

W) <Dt&. «»fc«»SnSffi«+OK*^BE©»V^ 
lC<£0, 1ME (V) tairi*t-C**Ct*«to^S. 
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5 

TSo 

[0 0 2 2] *tttt*««»tC<fcDK#*n 
< fits d tCttS. &3K#EE?WS^ 
*#JEa*ffi*>tt«T«, «»«EE*«lt<. H— Hi* (K 

w) &wrfc»fcj4, H^m»«tt*iiMitfca. z.<d 

[oo2 3] ^^t, «e*coftffif*»i^^-rs«»'^ 
[0024] s-r, «M»i2n msvmwtmm 

isacRHTsifl, mmmmi 2<Dmmmi 2 ac^alt 

«1 2BK:«EALT^S. flT, 2TH 
1 2 B^ALfc^^0i^»i 1 2 AO 

[0 0 2 5] fiMt^t^i:, 
[0 0 2 6] PI&S&2 5TH 

5 o^jstft^M^^^K^snrv^. 
a«i 2 b icM^nssai&seiT^s ^ tea 

So 

[0 0 2 7] «ffl£«£«83 2 2l:iD«fflSn 

t, £S©J«#BHS«Hi»2 6CJ;DStH$n^g 
«*»trt*»S«2 7K£oT«l«W«Jfc&tt, Mf* 

^2 8Tifc«t«»oaij|E3*Jsn»6n*«ii«^*«a 

[0 0 2 8] 2£lC. ttttttMfttU«4?tt, fflftlCtt 

M«Mf*«)l«W. <3\ loOAffi^ 

<0«*««£ttttJ«^T, 7>^M»S10A/SECt 
"tSt, 1 2 0 Affi^(D«^iBS«fB3 l'MH 

^StlSo 21COt€r2a>»<D^|RO«?(&tt«EM^l 5 
OAt^T^t, <BSffi3 1^8 3 0 AfBiiCDff^ 

«tafg#ttt(B^8B3 1 fCckD«»snT«am*ia<M 
±tast, p^ft-^ (on) swat-st^e, <iMf§ 



(4) W7 - 7 3 8 9 5 

6 

WAHTtft*^ Blfti^ (OFF) £tfi#TS. m 
&t$3 2^^iW$H«tRON/OFF#3 3 A, 
3 3B^$n^t, S«««ON/OFF^3 3 

a, 3 3 Btt^B^ia^jft^ns. jlKff 

j*t*»«m»# 1 5 ^^^^[pjt-r^o 

[0 0 2 9] 

[589j#**l£ straw*] i^iw^, ±ts^ 

i0 ^cofKlffi^fcs. 

[0 0 3 0] SB IK, H8TfKWUfcjB»«»56 

r*Wfc*W-Bflsft*»SB 9 ©rt«B<D«i«&ffl[«u 

*fb2i*st^5P«ma*&s. 

[0 0 3 1] ^>hOT«*jlteaftT^S»&, Kft 

«itt&Kig 7 rtase&socae 2 1 rt©&»ftwtT*H 

Rjft, K«*Rl63WfTt»tU K»— Blfb«**flaB 9 CDA 
PISH dOftUK©«ffl*JE»«KTfc«fcnTti 

So 

a? [0 0 3 2] HAtf, MjR»#;**>-C, SMMMiStfi— 

»H»«ttiP®ft £j7 0 0<C, 

MflWft «8 0 0-9 0 0t, S5JI-»{fc«*£ 

JGSSAD&& *$4 5 Or-CfeSo 

[0033] t^sa*. Eli 1 tc^KTcfcae^>N^ 

wan fc#jhf st, *a»«T?oK*»sjtsd%<a 

8co4»^iiD, ::t> js&*«iix Listen, 
30 feiiataot^^if 2 i«©^$brji 

U Kfia>SX^(0££n]B-lk{bltt»Xdc8B9e« 
A£tl£o Z<Dfztb, &ffcS**J««S9t&APJ& 

«<0l**JT 3 tfcSt, ^ot«ffl»H«ftTtft 

So 

[0 0 3 4] £©J;5K:, fffi-ttfc»*£/£« 9 (DjH 

40 ^^^bTst^-srajs^&s, ^o±, z<DMm<o& 
testers t, mm-mtmm&fm9-v-ffltmm 

ns^n^So 

[0 0 3 5] fS2(Ctt, 13 1 0l:^t««8l2 3T 

/off#33a, 3 3 b ttummzmevz-r* mm 
[oo36] sio \zm-rmmmm 2 3 -m, 

50 HI 2e7K-Tcfcpe^^^X5 : -»7yT^y'rScfc:^ 
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Um-SlZ, S«««ON/OFF#3 3A, 3 3Bte, 

*«je«*sv m^mm t>»apu a«»w#i5 

MH*?-* Jit 

[0 0 3 7] <M»MK:J;oT«ft«itf#H 

i 3 (c^-r^^^^^j^Ki-r^t, enc*i;T* 

B8I2 3TH ^aft»ON/OFF^3 3A, 33 

B&wrMTi, T3 izmmfttzi*. mMT2 t T i0 

±E»f£fc*ETffift«*:fri 5jW**IT 1, T3 

[0 0 3 8] r coyote, fS»««EcoBlft«itCcfcO^Si« 
IbON/OFF^3 3 A, 3 3 B COjg^JWTIK^Wte 
i»<t> ^MON/OFFf 3 3A, 33B 
<Dffij\&&mh*r<D&-el3i<s ^MON/OFF^ 
3 3 A, 3 3 B oaHAJafc&fettffiftffil** 1 5 ffi± 

[0 0 3 9] CKOjft^ ^«ON/OFF-*3 3 
A, 3 3 BOHIBO^«3fc*t5-a-JB»*M<^^ai 2 

[0 0 4 0] *&91ftXaHM;M*XJ3«a> 

(Dfp]_h v frmwmm&mmm &mm-r z> £ t & @ « t -r 

[0 0 4 1] 

aE«mK«»£«»-r*t*fc, ^laa^a* 
»*»8»&*-r*a««t, ^^n^M^x^mi 

aaBfcfcHT. ttEffia-afUKXXdW®Aaa& 
-tz>rz.sb\z^sb mfe-t z> ummizmn t ^ a p umm so 



4*B8¥7 - 7 3 8 9 5 
^tJtRLT, dO>i:t«$n)fe«*«^tC«:i;TME«l 

- & m m r & ttw^R t s rw * ^ 3 tc u & 

[0 0 4 2] »:»E2©5W!fcL *»KHS«ArTf«» 

a*j:wa!»«©««&E«LTfiKo, saffisswaizjK 
»*««-r-6t*«c ffi«a^a*&«»bT, -cot 
c *«sut*Ej6fc J: t) ttEnaam^ eaaa* 

£&M3gt, *riE*n&aR»xsrmE«»««io«» 
a^«ier*«»«»^Rt, ME«»«»©3s»a^ 

7:7 > hffjh«fcj»Eaaa©aaftftT**-6fc«)K 

wft * mm is m ie^^^ w«©a* j^jmkt t & ^ 
fc^fc, mt^m^-^mzx DMEftaa^-^ 

a*S«a^**W^Rii&RW'&J:3»Cbfct)<Z)T* 

So 

[0 0 4 3] »*SI6<0«HJ3fc^ aflHtB&tt^jKtt 

a*«trxffi»ac!>«a&EabTd6t), aEKaa^a 
»&«j&-r*t#K, ffl«ta^a«&«*bT, -cot 

fe»offl-ra»a»t, «^sn&««sta«t£* 

\z. -mt^m^^-r^mm—mitmmm^^-r 
sscaat, 4«$n&awx*itc*Mttoj8» 
a^«»-r<5«»«»^Birt, «E«»a»©s«a^ 

ttBttLoaaaa&atti b-c«»«iWE«ai^s:ta*-r 

««a#©ajSRfta*£*ffl"r*a 1 a*R5£^R 
t, ME«a;M«i^oaiKftaffiUT«aftttuiffi^« 
ffl*-r«a««ffl^Rt, MEaaRse^twE^a 

Eaa«*fcHffe©«a»j|[ftaLT»6n**ia«^ 
*u*i-45«ia*Rt, wEfi«»#»ci6i;TWEffla 

MON/OF F#£afflT*fc«>C0ONS^*fcttO 
FFfi^Sffl*t5S2M8R^S^ iEONS^ 
CO A * «£ o T * T®)^ & F^$& L CO ^ VR^ 
«fM«fcWE*»«»ON/OF F#^#BI«#&a* 

t^^i'Tt, MEma««tttE^Aaa#&^a^ 
rfia t -r ^> ^ a t * a u xmi a^imfi^ tat b^j 
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(6) 



7 3 8 9 5 



mm io 



[0 0 4 4] 

ta/g^T ^ -r ct ? &mmrz>o 
ft«**ja«&aaa"r*ct^<, ^a-$ 

C0 0 4 5] i»#*2<0fgiJl*4, ^^>hff±Wr(c?&aJ 

H^T, Xa~K4bftXX/^0ttfK®tt 

[0 0 4 6] H*«6 05!Ktt, Kttft&Att£»k:tt 
l/T^^f^.6IIB#^St«»ON/OF F#^ffl* 

[0 0 4 7] 

[0 0 4 8] 121 1 \**9&W<Dm 1 XttM&^TttttfKttl 

CH« + H2 O -» CO+3H 2 
CH 4 +2H 2 O -> CO2 
[0 0 5 4] ttKfttt 8 T«4tS-mblR*H Ail 
-Hfls«**fifc« 9 *5cktfiSM-»fl:j»*«*S 1 0 f; 



i0 



CO + H2 O -> CO2 + H2 +9. 
[0 0 5 6] *K«7T*KSn&**ttj|B»«»l 2 
©«BSi2Af:*ASn» ^ -T^mt^fc )W 

[0057] aiMMTO^nai, x^-hA-^ 

nt>nx ^ * fc & BftftjKXjsa 9 - <o 

[0058] vk\z, mmnm¥zmmw&{¥±-rz>m&<D 
ftmzm 1 s^m^ 8 $#iLtMn. 

[0 0 5 9] K*»aHW#2&HtU 



3 6 $56aS!Lfc^i:T*S. 

[0049] ::t, iKa— BMfcK 

»iCi««9a>ApaKs«auTaffttfflffl^&«!iii(jS[ 

[0 0 5 0] ^_bC0«t^-C, jgiW^OfffflH^lriTSl 

8^jE«-rsaa*-r#a$ns. £<o*#t4is*Rsa> 

affi«»7 0 ortcTfTfrn^o 
[oosi] *jt«K8<oK«aa*T#a*nsi, 

[0052] ^iMi 8 t*4, ^oiC (l) *5 j: or 
(2) fc^Tfl:*Kjs*«ff*Dn**, -SHbi^ 

[0 0 5 3] 

-4 9. 3 KcaL (1) 

+ 4H 2 -3 9. 5KcaL/^E;t/ (2) 

[0 0 5 5] 



8 4 KcaL /^ll (3) 

[0 0 6 0] J^MJ^4a^it4, &IO§7CD[*l£BlC&^ 

a»S2 irtjo5fe«*«8, xa-Kttftxx/ss 9 <t> 

ft**** tt««7©fflPfc*45ffia— KfcJK**rt»l 
0, 2©*Sgl 2A^^n^^L 

Sffi7 45«fct^fcH«2 lCO^^frPc 

[0061] aM7*4«»M2 i**+»*ai*n 

e©5»«*&J41t«lCj;-6fflfttft*E*SKc:b, 
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(7) 

11 

[0062] '£m,m\z, ttHttfti 2©a»«i 

ft £ 1 2 BKS#bT^<5£:/5>h# 

[0 0 6 3] hht, **;^-^-rsih#cosgimifi« 10 

«Sn&iI!S*ttB«3 S^^AftttUS^a^MfliK 
»3 6^$W. Sfflfitffffi 3 6 Tte, i&ft«ttl 

IMWI^ a ^HflKillSKefll4 b * 0 /hS V>fc«MR 

[0 0 6 4] ^<Dfz&, mmT2\zfcz>t* u&tiimm 

T*TUTWr*jT 3 \ztmmmK&m*%b tsis§L< 
[0065] fM«PiR]m3 6m MOTm 

[0 0 6 6] M«P«ff«S3 6 fct. B^^JT 1, T3, T 
5, T 7 K Biffin SfctttU ^JT2, T4, T6, T 
8 fc(B«^€ffl*UTJW*fflm*a^llli«lBKK3e« 

[0 0 6 7] fct, I^ai^a^Mfb^^ 

[0068] z.<D<ko\z. mu— mit^m^m^9<Dx 

fHffliKffSS 3 6 ftR»fcjB»«/^-->?5>P 1 8 Bflf 40 

[oo6 9] ^w<Dm2mmm*m3&£ztm 

[0 0 7 0] H3I1 *«^^2*»«€:^-rjK»« 

3^8^aiMn afe«r^2 i ic®ag«fflsg3 

7 SrfEJirr* MW1-tl3«m^-h 50 



4#ll¥7 - 7 3 8 9 5 

/t-* 2 o ^(Dtsa^^-i >\z&%mwmmtt 38^ 

[0 0 7 1] ZlJn?, &K«kttS3 7fcL &Jt«f«ttifi 

a-rs&o-c**. aa«i»i»#3 8n ^misss 

[0072] nmtRffflS4 ott, «a!-r*j;^ac«*« 
^fe^£o\zn&mkft^Q^mfflmjt-3 s^Mut 

[0 0 7 3] ±IE«J*T?, fiftP?f^J:^ii«31Kcof^ffl 
[0 0 7 4] ^7>h»±«pfc«, **Jfc. &Jf£i7CD 

rttB<z>BfcK«2 i^+»fc»ai$ns. -rft^-fe, urn 
&m&3 7^&oafl»u«#dj^H4ic*r«ij«oiM 
w«»«4 o^x**n«K*ai»'»d*«iB«n[m^a 
4 i fcA*$nssi9:^a4 2 tjttt*n«»«w 

«W*R4 3"vA*£ns. 

[0 0 7 5] MKfi4 2H Jfi**ffi«*»dK:h 
5"y*>#tfit£tl* ^o, Hflg«Um*d^6Bf)6*T 

8 ©a afflflE^ &ttKtttt 8 OflMtBUftRfiti 
*TQfeK«jK 8 *3,J:tffta~Rfc£gXXj£« 9 OjlMKI;: 
»UT«*$1*ft^J:3fcflF**fl:i*|TaKR5e»^S 

[0 0 7 6] fl%)F£H^S4 $W 

n, ffiaR^e^#«^sw^R4 4 &^LTiM»tH 

[0 0 7 7] lig»4 5TH «*I«^a4 4 
^e<OMt«R5£M#t^«Mta*ttia8 3 9 cr>Mt«fH-^co 

[0 0 7 8] ^niCioT, ^^Vhff^WfJcafeHftfett 

8 ^ R^HXXdUB 9 nmmzmm 
t&mm* *srz*2u\,>mmn'vum&f%T?z> <t o \z& 
«^>r>A-^-i 3©ffi«^sa:iisg7rtK«*u 
fit, ac»«7wco^tt, smwl£»lt 

[0 0 7 9] &4o, :/^>hjfflfcl$* ^«SJ:b*JI8I^R4 
7 ^60»I^IWi^I«^4 4&ftlsXUm 

i^4 5^$n, ^<z)SKaRsm#fc*^T 

[0 0 8 0] z<D£5\z, 75>b#±t$<D)Kmmz9. 
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(8) 

13 

[0 0 8 1] ^r<D±. y^>h^±R#C0ac^M^8O£ii 
-T^o lot, ^M^8*5j:^ili-^b^m^§l 

[oo8 3] m5\z. ^wnmsmmmz^rmm 

*m i o t&tez^u&jz. mwmg<Dffif%*mzi, 
x, mi owiM3 oznmv. m^3 2<Dtis-nm 20 

[0 0 8 4] t>r-f i/-^-i"74 8H m$k 

ffi3 2&$(Dmmn (on) ^xtiLtzt^. ?^~?m 

a, 3 3B^mmn*mt)Tz>h(D-e&z>o 

[0 0 8 5] ^(Dffif&X. it^ffi^2 2 JC.fcKmtH 

2nrcmmnm.m^\z. ummw.2 3 A^o^sn, 

^MfrJ^ 1 5C0^^^^LT^^^I^2 5te$>ffl 30 

2nrzmmmffimn\z&&^rz&^mmfti svm&wi 
[0086] m&U2 sfrz&jjznrzMmmfem^ 

^teffjdTO2 8 i:^^3 2^ffi^$n-5 0 

[0087] ^^52 mmmmzmzs^xttm^ 
&zfm&mm<Dmm&i,x, M2 9^itwf 

1 5 ^m^rs. 
[0088] ^^2 7fr$<D{Mmmmm$t^ 40 

^^<^c^ch, mm^ (on) i^me^ 
D{iM€^^/h$<^^^:, mmn (off) 

[0089] m&w>3 2fr*>mm^&&ti2nz>£, 

mmn$mfe<D? ^ ^mmT&±ttif]2tix^z> 

^MON/OFF#-3 3A, 3 3 B -vJH £ 
[0 0 9 0] dCDcht^ IW2 9TI1 W2 8^ 50 
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74 

^(Dmmm^^^±?^m^^mm^^mm^ 1 5^ 
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